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Abstract of JP20021 25677 

PROBLEM TO BE SOLVED: To detect Megasphaera cerevisiae which is a harmful bacterium for beer, 
identify or determine the quantity of the bacterium. SOLUTION: The gene sequence of a gene coding 
for 23S rRNA of the bacterium containing a part of or the whole of the base sequence expressed in a 
specific sequence which is the sequence for targeting 23S rDNA and 23S rRNA to selectively detect 
the bacterium and a single chain oligonucleotide having the specific sequence or a complemental 
strand are claimed in this invention. 
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[4*WM*CD«H] 

lia^^fr^tfX^x^ • -tz bt'vl (Megasphaera 
cerevisiae) CD23S rRNA£ 13 — K"f ^fie^tDil^f 1 © 

[Iw5fc3i2] ^ #X ^ x ^ ■ -tz Ut'vl ( Megasphaera 
cerevisiae) £g#ftl::Sffl*r *fc#>. >^7i7 
• -fe Ufcl*>X<7)23S rDNAfr Z>lHZ22$ rRNA£^#l <h "T 
S^JT'fcoT. K^-U K*<IS£lJ§-^2~28 

«t s : t tut 1 1 y * u** Ko 
k * fc 9o%ffi n -c $> « z <t £ tea 

[M#a5] @{*£#tt±lzBfi<fc*;KTi^c£*1# 

«tt-&»*ai -3<o^-r*L*^i a^iaKa>^u=f^ 

[Bi**6] R*4fr&in«itjii-r«xa£* mmwz 
M#ai -3<DLN-r*t35^-aicEKo>t(D35^t>a«**L 

? U $f-f -tf- v a >a»{*0KJS0*«£9I£'r «XS 

»*ai -3a>i\-rn^-aiciBiEa>t,a)^&a«*#L 

y>^7>7-f;^-i*aoof*iK-ibS, M*a 
> «jia<Di^r#i3M!**. M#a 

^Sl^S^f £>73;£;6^ F I SH& (fluorescence in 
situ hybridization) % K*> h-^P^ hj£. +Mf>:7 

6EK<B* 73X^X7 • -b Ufi/XOtttiJ**. 



4r*E£»rr«#&4<. FiSHl K^K-^a^h 
r-fc4»*97Ei©>#X7i7 ■ -bUt^>x<Dl^g 

Wl::gA*-l*£>Xg±:, RK»£M#ai ~3<DlvT*i 

**-ai::Ett<B*(D*&SttS*L**y u*^ k 
>«*i*©»j*©***a***xai:. «^<*jb«<d 

t**ast-6*a^F i sHa-efcsa#ai 2Et 

[Malta i 4] MsRai ~3<Divr*i*M ^icEma)* 
y=fx? Kt#«jy 5— ifs«Tt?a)a»aaa> 

&o 

[000 1 ] 

[*ao>a-r'*a«»»] e— Mraa-efe 

-S>^fX"37x7 • -tz Ut'vl (Megasphaera cerevisia 
[0 0 0 2] 

30 [tt*a>a«fe«fetfJBWA<lBftL«fc9i:r*»m ifi^ 
<Dtf— fb^cBSMxte. tf— ;u»airL^5 

£k (Pectinatus) «B£ -fc<WHbfi«S 

8«Il?i&l>>*^7i7 (Megasphaera) MM. -fe U 
/^T^X (Selenomonas) MM. If -< ^ "7 -r ^ X (Zymop 

hiius) mmiz. \f-)\,m&&m<DmmizttoWL&\z- 
[0003] «7t, iaajM»i=e— iuajHzjst^r 

tt^a>^<a>tt«ft6tfic*ftqtwiai*fTtv 
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U^-f 1 K^^7-<"7- <h LTPCR (Polymerase Chain Re 
action) £frlV «WE58*iJ«*tfc*. >#X:7x 

¥10-323190) *><fc&o LfrU C*t«b0>:£&l4*lft& 

#»l=*««a>««l*J»*J:<»ai-C#«:^Ci:. *fc 
I4gfft£i£l4 1 fflf^rV Afcfc V «a t°-T- L 3^#tt L 

[0004] t:t\ >#x?x^lB«(D4$#lttfc:EM 
£*JJBU ZOttl*EWirtt*»ft*y:J** U** K 

t-S^^fe^ 1-329428) o L^Lfc*<t>. 

Jzf20);£&T*jWJBLTL^ 1 6S rRNA^L<l4l 6 SrD 

?£i^RFtetti4§5re#fci\, 

tt¥ttlldftt& 2 3 SrRNAt L < 14 2 3 SrDNAl4. 1 6 
S rRNA*, L< 1*1 6S rDNAch lfc« LT<fc U £ < 
t^ffiaStA/fc'fliat-ftl) (System. Appl. Microbiol. : 
15. 487-501, 1992) . lot, ZCDfMtft* t>l£ft£ tltz& 

&#t>. > ^X^x^ ■ -tr l/t*vl0 2 3 SrRNAitfc^- 

Ott&EM I4**BI * tit l>fc*r> o fc c 
[o o o 5] 

X^x^ • -fe bt*vX(D 2 3S rRNAatfe^CD^glS^J^ 
C7) 'J 7^ % J — ARNA (rRNA) fe«fc tf'J tP % /— ADMA (rDNA) 

+a>a«#a>tt»EW(cfflffl»3S:^-u^x<7 u*^ K£« 
;z<tT*fc&o **iaa>sia>B»i4Mf::. 9- 



3 S r RNAd:P?^< tt3lS0)RN A»T 
to Settle C*i£>0>£1ul4. aBi8gr-»£*3h4R 

NA»T-o>**S(zii«Lr^^. *fli^rc*5t^T. m 

■ O'J* 1 /- ARN A (rRNA) 14. LT<£^ 
T'^i>c Z<&ffiffi<D3pJjSa>-Ol4* rRNAMStl^ 

[0006] **w*j:yBiaii=ii3F"r*wri^ res 

g-T^o r^-y^** u** Kj £fci4 r^gif^^u 
10 *^KSr*J I435»(B (*fcl*KW=.fcy»l(S3hfc) 
«»0>1»«E^JlcJ:oT»«r5CtP>*L. 

(D«i4X«(Dtt»£i4»ft*«3ia>x* 
20 «iz/\-r^yy^XT?#4ti0)-e'ft*ii4J:i^ *y=f^ 

^7 UtI-T K (£*:I4. * <7 KKtt) 14. #J*_I4. 

£*:l4Se^S&;Uc<fco-T\ *fcttfc**« 

[0 0 0 7] OW^yy-f i >a>j 14. 5S«ftSft 
#Tt\ +#lz««M*E5U***-**.* U*^ KKJt 

*fiSi«t&:itiS*«o /W^y^-f-tf— > 
30 a>0>ftftl4. rxh'J>vi>v-j t^*,^ 
ftOlL^l^ot^^o /W ^y y-f-tf— i >a 

(4. WI-^P — ft 6 2 

^SftifO/N-f ^y 4f-f i >a >K«y<7>- ^— C7> 
H^irLTS^^tx^o /x-f^y #>T4f— >a 
40 fr^^^(D^(DX h 'J >vi>v-lt ffifflf 

[0 0 0 8] ^fc. r^f^T*fci)J «tl4. 2®^t-l4^" 
fttt±fl!)ttME«IBa>a«a)fl[*^*a-rci:S*i« 

u ±»iB<D»H*ftftH«**t^**i»-r« i t.a>-ei4 
^kdsb^ijPb1^9 o%^gfsir*^)^^i4. mi cdie^jcd^s 

CD 9 O 2 CDIB^IJCOJ^S t m — iZ V ^ ^"T ^ - t & 

50 S^-T^o r^D-^j 14. ^^/r^TT'/W:? 
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Tf-CV— ARNA. ^/cli'J^V"— ADNA ( r D N A ) 

'J y^fif-i/ a >tt*»SMt 5, 03*14. 10-100 

ttnttfc **» afttt*fci***tt 

»Jti::ftffiL»41** *;U**i^-if£fcl4 
7^*'J*X77*-«) . fe***fcSMt«»* ft* 10 

[ooo9] *7 — j (4. « it tfi o-ioo 

r©/W^Uy-f if—: >3>tt«. Wl= rK7h-?D 

kj tmtfr&y* ±T*(D&ttm<Dmwi (maw 

AT IS bx Molecular Cloning, Cold Spring Harbor, 19 
82). r-9"tf>^p v hj t^lStt^D N A»lOSffi 
(SOUTHERN E. M. , Mol. Biol., 98, 503(1975)) ? \J 

[0 0 1 o] 

izUtf Vlt«ft»t/W ? 'J $T-f X-T5»10~100(D 30 

■ a)MLfe«il:SLra««"Cft5^ £fc(4^*t 
£*fc<£*i90%«|^&* — 
ECl^fr. *1W(D1 OI4. e— JU;SaB*T«W(D23S r 
R N A^frli r D N A<0«*lZ» Lta»»"C*4K 

tei*iE5ijs^i ~2B\zm-f?n—7mz.*t)mm2tiz 40 

iB^J(D»^^a«S*ti)iB5lJ*a)L^3K*MO«(Da»L 

[001 1] *S£fE<7>*,5— 014. e— ;u;l?§$8M0># 

£^T^*»l*<Bfc£-tr>:7^*d>fc< A: til 

(D^B^5:§^fX7x7 ■ iZ l/t*Vlfl) rRNAlf: 
14 r DN A £«5fcffJlC/\-f :7'J$"-<X-f £$110-100* 



r RNASfctt r D N A £ gSfcfcjlC$££r L tSiStft 
cfc 5 1^/ W ^ 'J 2V if— > 3 >ftf*£K8C: 
^rLti^i (i £f-l42£Lt) (DW&Zm 

<I4. *8tt^n — ^ttE9J*#l -28lc^f^P-^ 

f:«)(D88/\-f ^ U if— > a >T *yi2 << m^O&m 

[0 0 12] **M0)^P — ^I4*fc. t-^?ISff 

p — ^0)§B»lcI8LT**Dlz4: €>*ifcX-r^^4»»» 

r RNArtfl)«Wft««SHSt*-i: , efcofc. C*i 
14. 23SrRNA«Oifa)*«fS*A^ f— ;U;1jlCD JR 
StW>*^7i7 ■ izUt*i/x|z»LT«RWT?& 

fitt* #X^x^ • iz UtfvXCD23S r DNA0>IE*lJ£ 
&filO!)XK^a h=3— ^UfZcfc y»SU MegasphaeraM 
BO)31^b»5fil»«B t* & * Pect i natusJIM> * tz 14 t£- 
;i/SSit LT^O^tL^Lactobaci I lusMfi. *fcl4E. c 
o I i £<gibfe(Di®W23 SrDNA (DIB^J t J±& L fco - 

Wft^P — "^*iB5IJ*-^1 -28cdc:^ <ISttL/- 0 
[OOI 3] "^"P — "^I4f luorescence in situ 

hybridization (kLTFISHi:{B£-r) \zmi*& Z. t #12 * 

14 e -;u^-g^BM s*s prffift > > ^ u > ^ -< 
iusa^Mtttas^p-^t^a^oft/w^'jy^if 

rtO>ttllSRrtl-«AL. fC|:#St^23SrRNAf^ 
<D«W»ttI^3S«<C/\-f y-f if — *> 3 >^#TT'7 

u— y— «ai*-r s c <t -r?«ii»*:/\-r ? u y w if— v 
tfv$z>o tzt^it. eiui^p— w»itttw«5c*"e 

aic«feoT7^iz^t*l6L. i»It«?tiTU 
-S>«^lzl4S^«feft^t?T^ir-f SUlfiL, it¥f£% 
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DNAt,L<li23S r R N A fiifWftAr &/=A&<B4#S 
M^^^-tUtffi^tSCirA^fi) (PGR, R 

T-PCRftif) e ffiSt4?7-f7-0«^tt 

[0 0 1 4] 

[0 0 15] HS£#I1 FISHajZj:«e— ;U#«tt«0) 
■ PS 

(1 ) aib#B&l::J:6ttJII 

O.OOOXg. 10#|KL 4*C) SfflV _tjfi$£f§T*ffi®'< 
*&|C30ml<DPBS»#Tl^fttt^*ib 
»«L»»Sfrofc. M^I/^hSlml© 

(4% w/vtD/^TfWUAT^Tfc K*^t?PBS) 
IC?|I-H/£U 4 < CT*5^^g^Lfcc aifi^ 

fta>5o%<z>x$ y — ^S'fttrPBsrcmtA/fl l. fishic 

f O^LfcX7< K*7X±l:-aotlKt, 70% 
x£y — gtl^T99%x£ y — jua+lz-tft-ftLa 
#fS5»BU JftjMfiSSfrlV FiSHlzft*- 
Ltco FISHlZjfil^^n — 5' SSFITC^^Ltc 
— ^^^ffiLfco F1SHI3\ 50 omo\<DmtftZfn 
— ^**tv\-f ^'J ^-f-tf— *>3 >?£ (0.9M NaCI, O.O 
5% SDS, 20mM Tris, 5mM EDTA, 10%7fx;UA7 H K, pH 
7.6) 20|llt±»Lf=KB«*(=*»*-&. 
ofc^«V>/<— &T'40°C. 2 fl* IB fro*:. i^T 
(DaiyfTofc. 42^(B-t&Lfc'\*f ^'J^-fif-- va> 
a*«=20»IB. KBM**IMML «s&<DaBJSB*-e 

-r-rt?. *#ft»*^p-^*»*Lfc. ca>/w^y 



g/m!tf>DAPl£#t;gfeR&lt& (SlowFade (tSRS) : 
Molecular Probett) £ffil*"C. ±fflffi£*feL* 

[ooi 6] (2) > >^ [s^y * j\,$—\z&&tmM 

ttK-9->^H50ml**y a— **— hgtfM >^V> 
(Hg47nnk ?L&0.4//m) T?IR5ia«Lfc 
50ml<DPB$T?2[5]ft»Lfc. fil^TIO m\0)/\4 
9 -f *tf — *> 3 >/ \*777 — (0. 9M NaC 1 , 0. 05% SDS, 20 
mM Tris, 5mM EDTA, 10%^A7S h\ pH 7.6) TrSnSt 
10 U FISH(C{ftRLfco FISHI4. 50 pmol — ~? 

t^fcvW ^'J y-f-tf— V3 >*£ (0.9M NaCI, 0.05% S 
DS, 20mMTris, 5mM EDTA, 10%*;UA7 5 K. pH 7.6) 2 
00// lS^7Xfv^ y^- Ulz»TU Z<D±\zW& 
<D MS $ *tr I* * m ± I z £ § «fc o I z y -f ;u £ — S g8£ 

WTMO-C. 2ff#rafTO 

t. stmt. eiTcoayfrofc. /w ?yy-f<-5/g 

t0/W^'J^ -tf— i/a lOOmU Scl^T 

20 L/co /W ?'jy-f-tf- ~>a >t3*»*K^.fc^ >^ 

Afg/ml<&DAPI$*t;»felBitai (SlowFade (^^^ 
ff) ; Molecular Probefct) £<Di*. £»fl&*SfefeU 

[OOI 7] FITCSt^Lfc^MM^P-^^^t^TFISH 

^>M^:^*A^7 , fc^^LTl^^(7)^M7^^o «X.I*. FITC 
30 *BILfciBM«*2a>a«a[^a — ^*ffllvCin situ/\ 

-f ^y y-f -k— va >*ffa iaiz^-rj;5i3>±rA 

[0 0 1 8] 
[ftl 1 
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[001 9] aso^n-^s^fflt^fa 

[0 0 2 0] FISH^IZcfc^y #X:7 x =y • -tz 

nm*iz%tiQL. FisH»«fe*s»sr-r*cti3j:y» 

®) £jR\t?-&. * J57.7jl=7 • -tz UevX(D23S rRN 50 



^t>. [D2CDCr<!: < DkP\\Z^3i-DtcW®L (A) tFITC^ 
l^^tLfcM^ (B) S»gL, f— ;u*f^#SLf=y# 

[002 1 ] ^Sftft&SlcJ:^ a***Lft^« 
Sfe (^M) <t#§-f£*8J£ (PS) (Dlfc*A^y#X-7 

*a*DLTlalJ|RLfctt(*l3»L. fi%«WLtcE9J*4- 
2a>«««^P — ^SfflL^TFISHJBtttfTofcJi*. ^ 
*«»*4xftt^H«l000filc»L. S*«Bt**ifctt 
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[002 2] N = BXC/A-B 
ftt>Vlz&n#\z&&Li£l*mW£i3 r t>>$-- &t LT 

tiii^ct^t^fcc ^ ±rx ^ x ^ ■ u 

^f*-f#X"bl/lfi/7-f7^ (Pectinatus c 
erevisi iphi lus) *iT l^ftl* If— ;i/4»0>> tfX 

?x^ ■ HsUf*>xRt»yfcL^»*t«fti: JUT 

kbus-*-*. >±rx^x^ • -tz bt'^xsttHBi© 

1*\ >j3*X7i7 ■ -fe bt*->XCD23S rRNAlZ 

SSILfc^P-3f(Z)H^TI^ SSJ6«1 <F1SH» 
tzm& (A) fcFITC«KS*Lfc»R (B) SftgL, » 



[C#SLfcy^7x7 • tl/fvxS (N) itUTO. 
[OO 2 3] N = BxC/A 

::t% *J^>£— &CD23S rRNAtftJl»lZ/\-r^ijy 
-rXr*^Q-^fl>»«*«H:«W«#Jltt«:^D- 

[0 0 2 4] mmffl3 Kvh?P^ hlcj:£>#x:7 
x ^ • utfi/xo>H3E 
10 mSES£ LTA^pJfgJ&x hp-t2;up— ^-<p>. 

;uAlcg#u /Wrf U ar-f-tf— va >->^;kd#» 
^tfX^x^ • -teUbf~>xcD3a>[^£*Tc> 

«tt&y* ^^cDOiis^tt^L^^-To 

[O O 2 5] 
»2] 
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< !10>Asahi Breweries Ltd. 

<120&gt: A nucleic acid probe for detecting Megasphaera cerevisiae and 
a me 

thod for detecting beer turbidity bacteria 
&lt:130&gt: 2000-43P 



&lt:160&gt: 28 
<210&gt: 1 
&it:2iUgt; 2919 
<2l2> DNA 

&lt:213&gt: Megasphaera cerevisiae 
&lt:400&gt: 1 

aagtcaagta agtaagggca tacggcggat gccttggcca tatcagccga agaaggacgc 60 

gataagctgc gaaaagctgc ggtaaggtgc aagtaaccat tgacccgcag gtatccgaat 120 

ggggaaaccc ggcagtagga gtactgtcat cctttcgagg aagggcaccc ggtgaactga 180 

aacatctaag tagccggagg aaaaggaatc aacagagata cccctagtag cggcgagcga 240 

acggggcaga gcccaaaccg ggacgggaaa ccgatccggg gttgcggact gccagcaagc 300 

acacagacga agcagaacca gttgggaaac tgggccagag acggtgaaag cccggtaggc 360 

gtaaggacgt gagcggggca gtatccagag taccgcgaga cacgaccagt cttgtgggaa 420 

gcagggggga ccaccctcca aggcgaaaca ctgatatgga ccgatagcgc atagtaccgt 480 

gagggaacgg tgaaaagaac cccgggaggg gaatgaaaga gaacctgaaa ccgtatgtct 540 

acaagcagtc gaagcgcttt atatgcgcga cggcgtgcct attgaagaat gaaccggcga 600 

gttatttcat ccagcgaggt taagcgggaa acgtggagcc gaagcgaaag cgagtctgaa 660 

tagggcgtcc agttggatgg aatagacccg aaaccacagt gatctatcca tgcccaggtt 720 

gaagcacagg taaaaatgtg tggaggaccg aaccagtgag cgttgaaaag cttttggatg 780 

aggtgtggat aggggtgaaa tgccaatcga acgtggagat agctggttct ccccgaaata 840 

gctttagggc tagcctcatg gagagagtac aggcggtaga gcactgaacg gggtaggggc 900 

ctatccggct actgaaccta atcaaactac gaatggctgt acttatacat gggagtcaga 960 

ctgtgagtaa taaggcccat agtcaagagg gaaacagccc agaccaacag ctaaggtccc 1020 

caatgccgta ctaagtggcg aaggatgtgg aatttcgaaa acaaccagga tgttggctca 1080 

gaagcagcca ccattaaaag agtgcgtaat agctcactgg tcgagagact ctgcgccgaa 1140 

gatgaccggg gctaaagtac ggaaccgaag ctttggcatg taggaaacta catgggtagg 1200 

ggagcgttcc tgcatggaag aagcctgacc ggaaggacag gtggacaggc aggaagagag 1260 

aatgccggta tgagtagcga aaaggaaggt gagaatcctt cccaccgaaa gcctaagggt 1320 

tcctgggcaa cgatcgtcga cccagggtaa gtcgggacct aatccgaggc ggagacgcgt 1380 

aggagatgga caacaggttg aaattcctgt accgcaaaag tctgattgag cgatggagtg 1440 

acacaagaag gaatgcgcgc atgcgattgg aagagcatgt ccaagcaggt aggtaggtag 1500 

tatgataggg aaagccgtca tactgaaagc cgagatgcga tggggagcct ttggagacaa 1560 

aggtgaaggg gcagggactc aattgtcgag aaaagcttct agtaaggact taggcgcccg 1620 

taccaaaacc gacacaggta ggcaagaaga gaattctaag gtgcgcggga aaaccctcgt 1680 

taaggaactc ggcaaaaatg tatccgtaac ttcgggaaaa ggataaccca gagtaggtaa 1740 

agtccagaaa cggacggagc cggaatggga ggcagaagag aggcccaagc gactgtttac 1800 

cacaaacaca ggcgtctgct aaagcgaaag ctgatgtata gatgctgaca cctgcccggt 1860 

gctggaaggt taagaggacg tgttagccgc aaggcgaagc agagaattga agccccagta 1920 

aacggcggcc gtaactataa cggtcctaag gtagcgaaat tccttgtcgg gtaagttccg 1980 

acccgcacga aaggtgtaac gatttgggca ctgtctcaac gagggacccg gtgaaattga 2040 

agtacctgtg aagcatgcag gttcacccgc gactggacag aaagcacccc atggagcttt 2100 

actgtaacct gagattggat tccggtagaa gatgtacagg atagttggga ggctgggaag 2160 

tgagtacgca agtattgaca gagccgatgg tgggatacca accttgtttt attggaattc 2220 

taacgagaca cgtaacgagt gtgcggacag tctcaggcgg gcagtttgac tggggcggtc 2280 
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cagagtgtaa aggcagaagg gagcttgact gcgagacgga caggtcgagc agggacgaaa 2400 

gtcgggctta gtgatccggt ggtagagagt ggaattgcca tcgctcaacg gataaaagct 2460 

accctgggga taacaggctt atctctccca agagtccata tcgacgggga ggtttggcac 2520 

ctcgatgtcg gctcatcaca tcctggggct gaagtaggtc ccaagggttg ggctgttcgc 2580 

ccattaaagt ggtacgcgag ctgggttcag aacgtcgtga gacagttcgg tccctatcca 2640 

tcgcgggcgg aagaaacttg aaaggggctg ctcctagtac gagaggaccg gagtggacga 2700 

accatggtgt accagtcatg ccgccaggcg tgcagctggg agctacgttc gggacggata 2760 

aacgctgaaa gcatctaagc gtgaaaccag cctagagatg aggtttctca ttacgaaagt 2820 

aagtaaggtc ccatgaagac gacatggtag ataggccggg agtggacgta cagtaatgta 2880 

tggagcggac cggtactaat agaccgagga cttgactta 2919 

&lt:210&gt: 2 
&lt:211&gt: 24 
&lt:212> DNA 

<213> Megasphaera cerevisiae 
<400&gt: 2 

gggtgccctt cctcgaaagg atga 24 
&it;210&gt: 3 
<211&gt: 29 
<212&gt: DNA 

&lt:213> Megasphaera cerevisiae 
&lt:400&gt: 3 

ccccggatcg gtttcccgtc ccggtttgg 29 
<210&gt: 4 
<211> 35 
&!t;2l2> DMA 

&lt:213&gt: Megasphaera cerevisiae 
<400> 4 

tcccaactgg ttctgcttcg tctgtgtgct tgctg 35 
<210> 5 
<2li> 31 

<212&gt: DNA 

&lt:213&gt: Megasphaera cerevisiae 



<400&gt: 5 

ccgggctttc accgtctctg gcccagtttc c 
&lt:210&gt: 6 
<21l&gt: 21 
&!t;212&gt: DNA 

&lt:213> Megasphaera cerevisiae 
&lt:400&gt: 6 
gatactgccc cgctcacgtc c 
<210> 7 
<2H&gt: 25 
<212&gt: DNA 

&lt:213&gt: Megasphaera cerevisiae 
<400> 7 

tatcggtcca tatcagtgtt tcgcc 
&lt:210> 8 
&lt:211&gt: 23 



21 
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&lt:212&gt: DNA 

& i t : 2 1 3&g-t : Megasphaera cerevisiae 
&lt:400&gt: 8 

cgtcgcgcat ataaagcgct teg 23 
&!t:210&gt: 9 
&lt:211> 26 
&it:212> DNA 

<213&gt: ttegasphaera cerevisiae 
&lt:400&gt: 9 

aacctcgctg gatgaaataa ctcgcc 26 
&lt:210> 10 
&lt:211&gt: 26 
<212> DNA 

<213> ttegasphaera cerevisiae 
<400> 10 

ccgcctgtac tctctccatg aggcta 26 
&lt:210> 11 
<211> 35 
<212> DNA 

<213&gt: Megasphaera cerevisiae 
&lt:400&gt: 11 

aggttcagta geeggatagg cccctacccc gttca 35 
&lt:210&gt: 12 
&lt:211> 22 
<212&gt: DNA 

&lt:213> Megasphaera cerevisiae 
&lt:400&gt: 12 

ctcccatgta taagtacagc ca 22 
<210> 13 
<211&gt: 27 
<212> DNA 

<213&gt: Megasphaera cerevisiae 
&lt:400&gt: 13 

gttgttttcg aaattccaca tccttcg 27 
&it:210&gt: 14 
<211> 32 
&lt:212&gt: DNA 

&lt:213&gt: Megasphaera cerevisiae 
<400> 14 

tacccatgta gtttcctaca tgecaaaget tc 32 
<210&gt: 15 
&lt:211&gt: 28 
<212> DNA 

<213&gt: Megasphaera cerevisiae 
<400&gt: 15 

gtcaggcttc ttccatgcag gaacgetc 28 
<210&gt: 16 
<211> 30 
&lt:212> DNA 

<213> Megasphaera cerevisiae 
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&lt:400> 16 

ctctcttcct gcctgtccac ctgtccttcc 30 
&lt:210&gt: 17 
&!t;2n> 26 
<212> DNA 

&lt:213&gt: Megasphaera cerevisiae 
&lt:400&gt: 17 

gctcaatcag acttttgcgg tacagg 26 
&lt:210> 18 
<211&gt: 30 
&lt:212&gt: DNA 

&lt:213> Megasphaera cerevisiae 
&lt:400> 18 

ccaatcgcat gcgcgcattc cttcttgtgt 30 
<210&gt: 19 
&lt:211> 26 
<212> DNA 

<213&gt: Megasphaera cerevisiae 
<400> 19 

ccctatcata ctacctacct acctgc 26 

<210> 20 
&lt:211&gt: 22 
&lt:2l2> DNA 

<213&gt: Megasphaera cerevisiae 
<400&gt: 20 

cggctttcag tatgacggct tt 22 
<210> 21 
&lt:2H&gt: 30 
&lt:212&gt: DNA 

&lt:213> Megasphaera cerevisiae 
<400> 21 

acctttgtct ccaaaggctc cccatcgcat 30 
<210&gt: 22 
<211&gt: 26 
&lt:212&gt: DNA 

<213&gt: Megasphaera cerevisiae 
<400> 22 

ctcgacaatt gagtccctgc cccttc 26 
<210&gt: 23 
<21l> 33 
&It;212> DNA 

<213> Megasphaera cerevisiae 
&lt:400&gt: 23 

ccgtccgttt ctggacttta cctactctgg gtt 33 
<210> 24 
&lt:211&gt: 22 
<212&gt: DNA 

&lt:213> Megasphaera cerevisiae 
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<400> 24 
tgcgtactca cttcccagcc tc 
&lt:210&gt: 25 
&it:211> 37 
&lt:212&gt: DNA 

<213> Megasphaera cerevisiae 
&lt:400> 25 

cccaccatcg gctctgtcaa tacttgcgta ctcactt 
&lt:210&gt: 26 
<211> 27 
<212&gt: DNA 

&lt:213&gt: Megasphaera cerevisiae 
&lt:400> 26 

ttagaattcc aataaaacaa ggrttggt 
&lt:210&gt: 27 
<211&gt: 22 
<2l2> DNA 

&lt:213&gt: Megasphaera cerevisiae 
<400> 27 
tctgcgcgcg gtttccgtcc gc 
<210> 28 
&it;2n&gt: 30 
&lt:212> DNA 

&lt:213> Megasphaera cerevisiae 
&lt:400> 28 

tcatgggacc ttacttactt tcgtaatgag 
[Hi ] FISH (Fluorescence in situ hybridization) 



22 
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F £ — A(##) 4BQ24 AA11 AA19 CA01 CA02 CA09 

CA11 CA12 CA20 HAH HA13 
HAM 

4B029 AA07 AA21 AA23 BB02 BB20 

CC03 FA01 

4B063 QA01 QA18 0006 0050 0054 

QR08 0R32 0R35 QR39 0R42 

0R56 0R62 0R84 0S12 0S13 

0S16 0S25 0S34 0S35 0S39 

QX01 0X02 0X07 QX10 10 
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